Surface Photovoltage (SPV)
The minority carrier diffusion length Lp (for holes) of the differently n-doped silicon wafers was determined by surface photovoltage measurements on full wafers (diameter 4″ -6″, thickness 525 -615 µm). SPV was chosen because for this method the measurement is not influenced by surface recombination at the wafer frontside (illuminated side). All measurements were performed using a WT-2500 Semilab SPV system using eight excitation wavelengths with an 8 mm Kelvin probe head. Thus, points close to the wafer edge cannot be correctly measured. The diffusion length collected in 
Fitting algorithm based on the two-diode model
The two-diode model is commonly used to describe the current density-voltage (J-V) characteristic of solar cells based on an indirect semiconductor. It includes the diffusion current in the bulk and the recombination current in the space charge region and is described by Table S1 . In Figure S2 the measured (blue) and fitted (red) curves are shown for the solar cells based on the differently doped silicon substrates. Table   S1 also summarizes the extracted model parameters. Table S1 . Summary of the model parameters extracted from the fitted curves in Figure S2 . All abriviations are defined in the text.
